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PROBLEM TO BE SOLVED: To provide a method and apparatus for manufacturing a staple 
fiber-containing rubber sheet, capable of applying stretching force and shearing 
force to a staple fiber- containing rubber -in the circumferential direction thereof 
so as to gradually increase them toward a discharge port to extrude a cylindrical 
molded object wherein staple fibers are oriented in the circumferential direction 
and further easily forming the cylindrical molded object- immediately after 
extrusion into a sheet. 

SOLUTION: The inner die 9 connected to a mandrel 8 is formed into a conical shape 
gradually expanded in its diameter toward the discharge port 11 and this inner die 
9 is housed in an outer die 10. The inner die 10 is rotated centering around its 
axis to apply stretching force and shearing force to the staple fiber-containing 
rubber so as to gradually increase the same toward the discharge port in the 
circumferential direction thereof to extrude and mold the cylindrical molded object 
wherein the staple fibers are oriented in the circumferential ' directio n . A linear 
slit part 51 is axially tormed in the surface layer of the extruded cylindrical 
molded object 13 and tension is further applied to the slitted cylindrical molded 
object in the circumferential direction thereof to expand the slitted cylindrical 
molded object and the cylindrical molded object is cut along the linear slit part 
51 by a cutting means 40 to be formed into a sheet. 
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ABSTRACTED- PUB-NO: JP2002127227A 
BASIC-ABSTRACT: 



NOVELTY - A conical die (15) has an outer die (10) and rotatable inner die (9). A 
screw- type extruder (3) extrudes the short fiber mixed rubber into the space 
between the two dies. The inner die rotates with a mandrel (8), such that rubber 
mix expands towards the periphery gradually with fibers oriented in peripheral 
direction. A tensile force is applied to the rubber casting by spraying a gas and 
the rubber sheet is cut axially by cutters. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for rubber sheet 
manufacturing apparatus. 

USE - For manufacturing rubber sheet containing short fibers. 

ADVANTAGE - By applying a shear force on the rubber by rotating inner die, the 
fibers are oriented in the direction of periphery and the orientation is controlled 
by adjusting the circumferential speed of inside die. The sheet is easily finished 
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by cutting axially by the cutters on a linear cutting line, by applying a tensile 
force on the inner surface by supplying compressed gas. 

DESCRIPTION OF DRAWING (S) - The figure shows a schematic view of the rubber sheet 
manufacturing apparatus. 

Extruder 3 

Mandrel 8 

Dies 9,10,15 

Cutters 40,50 

CHOSEN-DRAWING: Dwg.1/8 

TITLE-TERMS: RUBBER SHEET MANUFACTURE METHOD ROTATING INNER DIE MANDREL APPLY SHEAR 
FORCE RUBBER ORIENT FIBRE PERIPHERAL DIRECTION APPLY TENSILE FORCE RUBBER SUPPLY 
GAS 

DERWENT-CLASS : A32 

CPI-CODES: A11-B02A; A11-B02B; A11-B07A; A12-S08A; 
ENHANCED- POLYMER- INDEXING : 

Polymer Index [1.1] 018 ; H0124*R ; S9999 S1581 Polymer Index [1.2] 018 ; ND05 ; 
ND07 ; N9999 N6042*R ; N9999 N5970*R ; K9892; N9999 N6279 N6268 ; J9999 J2915*R ; 
K9416 Polymer Index [1.3] 018 ; S9999 S1092 S1070 ; A999 A419 

SECONDARY-ACC-NO : 

CPI Secondary Accession Numbers: C2002-208228 

Previous Doc . Next Doc Go to Doc# 



http://westbrs:9000/bin/gate.exe?f^doc&state=93418 1 . 1 5.2&ESNAME=FULL&p_Message=.. . 3/10/05 



<19)H*Bftffr? (JP) (12) £j |ff) i£p 


: & $K (A) (H>»flFH«&H#* 






#^2002-127227 






(P2002-127227A) 






(43) ^HB ¥^14^5^ 8 B (2002. 5.8) 


(51)IntCl.' 






B2 9C 47/20 




B 2 9 C 47/20 Z 4 F 2 0 7 


47/24 




47/24 


// B2 9K 21:00 




B2 9K 21:00 


106c 12 




105: 12 


B2 9L 7:00 




B2 9L 7:00 






m&ffi$ 8!#JS<DR16 OL (£ 10 JO 


(21)fflHa# 


*IK2000-329842(P2000-329842) 


(71) USA 000006068 








(22)ttiJSB 


¥J£12<P10J!30B (2000. 10. 30) 


ft»»WFTeSHKSSa4TS 1*21^ 






(72)58W# ffl/H 






#FrfifiHKR^Si4TBl#21^ =y 












(72)58W# #ffi *«« 


















F^-A(##) 4F207 AA45 AB07 AB18 AB25 AG01 






AJ02 AJ03 AH32 KL57 KL63 






KL80 KL88 KW23 



(54) ama&a mmxf)^^-h<om^mRrPt<ommm 



(5?) ami 

1 OfclRgU ir?f&4 1 OS-ecoW^4"D 
tt£LT, ffili^^RA^^El4$^Rff4m»flc 

1 3£#a«u ««ais#ifcR««is»*i 
H(c**-i4p^iatttt<oflBi»aJ5 1 £A*u «a*&A 




3/6/05, EAST Version: 2.0.1.4 



(2) 



#P§2002-1 27227 
2 



1 



vxHWUcSBSLfcrt^ fcttSPfcffl-aTgfcfc* flJ^£AiifcR«ttJS»*fc$ &fcRW5ffoNKA* 

mzititmmtjmtmifBML, mm9] m&m. mztitz&mmm. 
wm^titzm^m^mm^mmzmmm ^izmimzmmft^mz^imm 

bpmwvwfi 5r4x , imm i o ] m*4w™4»ft£fiBfr4> 

- htz-ti , I t^ffiiiiifA 0 rfA $/- hco £> 0 > K# *y ^-OS^^^nH^K(0ffl m$4 KT*> 

R^^ffiw^M F-cgfctesBStfs pmm^Wi mm^mzEim^^nn^^mij^^ 

&izixnmtt&LB&com'\fti±-tz>ztx\ trarA ts«-ri.<fc3^ii;s§iit^i>ii^ja8-i i«^t 

^nii^tm^g^:iS(ti»ii*3a2ieic^iiitA | 9 ft^tcieiiaffliBtA g ^a^- hcosat^a. 

[HSJI43 nfiFRflSf^^-wia^ifcs. Em%& ^mim.^mix^m^m8-i2<r)^rtit- 

tat**, sg-rs-f- Jt-n&eit. so' ^6<9 0' -cao. 

a h ogjg^rffi . ummmmx o =fA b <oi?itgs. 

fcEies-fr i -6o^-rn*Hcisji{^«*iA [ft^s i6] mmmmmfiizm- zxmzw 
<oij*i/-h ommm. 40 ini-x o izyj ®zmm iKsmm- 1 5 <ov 

[«*iS8] 8«tt£»AU;:fA*^y>^-<ofli fcfES^£i!^A9:/Av-h«IJIS. 

Lfc*^ frt>W SB L , ?f £>*ifcJH«liA OM^^A^ [000 1] 

h t=ft±ff ijfliwtA o d-A ^- hmm. imcomtimm] ^mimmmx *> ^a^- 

iffcBx^ 'J i-OEBEteJ: 0^iSi$r#tf^ASrii^-r b/KcatttLfertr-f 5-n±byPtC(6]-5rS^lS3fi$-itT 
3/6/05, EAST Version: 2.0.1.4 



(3 

3 

[0002] 

ft. H8 ( b ) (c^tttBlg^J: 5 K# y b Urffli 

8(c) t^-r^ftttig^j: oizmmmuftim 
ft itzmmz&m h 5 Mzm mx bm^i y- 
mzmixwz. 

[ 0 0 0 3 ] BP*> , V'J 7" K'gp h^>n-x 7 v'V^ 

Witt, iW±lcn- F#fc$r4*ll**!fctffc* tf- 

ft. i^S:JlI«[tr^bX»J-y^UT^fc. lit 
«Sffl't6flB»3'AWi, ±ieoH8 (b) (^J:dK 
3-4feBfo£;b^d¥^<D£>w:\ S'-MftfriftifcH 

[0004] U>U ffSi'-Mi, W*£SKL3:»t 
[00 0 5] i^a#-t-S»*St LT, t*&¥6-9 30 

8 4 7*$mrk«u. assr-f mttmzw&m&mw 
mmmftmftmmiimzmfiz-tzinx'. * 
msmc. APSiai«!)Br3e^>8siMi3&»4>ain2iB<oBf5e 
nmm&x^mimti-&tfck£f$Mzm. tm 

* # < u $ & t APSM^)SB8«* f 4>iaat»<oa[ 

[0 0 0 6] *LT. 1*H¥6-l06 6 02-9&«fc 
li, »aJLfc«l«S*imiSri6lt:Si6lS«3tR««x9 40 

ftmwt®mmt<7)®iz%ftmwzmn. z.z»t> 
sai* Raw* seize. 

*4:»i0t*^L<** «t o tzmfflmmmzzmm? 

SilTV*l>. 

[0007] 50 
3/6/05, EAST Versi 



^2 0 0 2-1 2 7227 
4 

m&A zmtzumx-ii. xa®m/#mm, + 
laai^ffla^wsMMBit*, APS#/ajp*a«> 

m Mt<Di6W£J: 0 3a5£WfcKfl*«>lia*fT 
x.&ZbtfX'Z%frr>t:. 

[00083 w&mwtwwmmtnmzmvK 

lXP]®1jfa'\<r>W&t:ftil%tft>. T^-^mzm 

mt&mm&mftv&hzm^fmmimx'ii, w 
fc^xtymi-ztZMt. mi<r>imt£Mx~b'>tz. 

[0009] 4ftmfr0>*RHfc*g U l&SSf&L 

fcrt^-r srttajpfcifio xm&« tzamz-txpim 
cko-c, jsawtt-^tf^AfciitmpfcrtioTtfe^t:** 

[00 10] 

x 'J yy-cowtiix? 'J a-TiilS)! 0 L/ca, 

m«w^»^> 2^- h iztemimnmx o 
y- h nwkumtzti ^x. ( i ) -?*sy vMzms t 

&izmk2it*#e>* mm^tsMzattHQiz^ 

x®« s < a* ns*i»i^5i # #tr u t it Attn 
tmmztts-ix. mmam^mmft^tim 
#mmw&mL. ( 2 > ffajs*utn««ifijB* 
<o*issfc«i*fitim«<^)«ia*a& Ait. < 3 > « 

Sr^-x , ( 4 ) ±£nn 4M«»^im 

iAis-bcowm-%miz$>&. 

[00 11] ZcoWfe-mx-te. *W4fc:JK3UfcPMt 
K<r>ft?A ^Zem^Mzmk^hZhfcS. 0 , » 

3n : 2.0.1.4 



5 

<offla*«rjaaw* ; t x\ mmnmm^omm 
[0012] *isfs«Ji2fe®cc7)^Hj(j s jfmsn^it 

J£3g$-ti\ Rja#fo^^£4;t*JS«ttiA9=tey- 
[0 0 13] *BI9*JS3ffi«<0»Wi. tf-y?-£R 

mmmmj vzm&izixmmM&wm 

[0014] tfR3l!titt4ffitte>ft^2. PM5#J*#* 

£«ft-r § t * . wmm m#mmmzvK & «■ 

[0015] imm5%!mwffli. #4 H**rt 

la l*: h «Hm^« z t %<®mz-s- h itt 

[ooi6] *mm$mim<nwm. vmv&am 

m#mmmjjizj;')$a&-£i t . -mzitwy 
K^Bxiq&tfsimizzi . 

[0017] 4ttm$37£tta*roU. 0>rt* 

*>TirtS5SRtcJ:6^AO-X3-f-*liajhL.- 
HJS*<D*# ^ntS«rt»*Tfc«litt*PM8*|6|t:il 

[0018] *Sff*JS8fEm^aH{i. £l»^t? 

3/6/05, EAST Ve: 



(4) ^2002-1 27227 

6 . 

»#fcS4>CRJII^'v«*S4i*«SR*aJ:. Rft 

#mm±iim%#cm^uftx'®m-f?>®m® 
t. mizmMA r )ij*i'-bcowm!imiz$>z,. 
i o o 1 9 ] is^jh i tmt mm^atmniz^x^ 
fc±z<%mmiimz3\zmxLk\miito<?ytkA,m 
*zmizmm8LkiMz5-x.2>t:tb. mwmmm 
mizmftz&tipimtffmmm z t vx-* & . i 

10 £t * ? T# . t fifty 4 <r>ffim.i%M-f h ZtX\%. 

mmmum^m^mmmx-^xy^ 

[0020] *mum9%Mvmni. &&&& 
w&ztiKummmMmzi>izmi&m 

«8&ia "9 rfA h cmmkmzh <o . nmmwm 

[0021] *0n?$9 i oiem^^Bjji, ABi^a 
36«RfiFttjaaB**aiB*>6ffE Lxmuft^wmv&w 

mm$.<nfflhi!j4 h xh hmmx o ^ h ^ 

it^St^O. ^ftH1SHfeaag»wHmri6it:ffiiSiUfc 

[0022] *Sifg*Jl 1 1 ge«<05«8tt. m&fflfi 
30 ffffi§^iIf^Rfli«^ftrtaitffi^m*^ii>:## 

[0023] *mt*]a 1 2um<rmM. ha vmt 

V ^ 6 M^^IA 0 3'A «^ - ^ <r>18mmzfo *) , -©ft Lfc 
y- N^iggP^S^S c 1 5:<^{c^- Uttii t 

40 [0024] 1 3lSKO^BJ(i, M£«»>M.« 

iz®tfctz>fi?4\^ ftBitimti&zimtxKi 
m®mx<oiJ*i'-b0)wmM.tz$>t), nnmn 
•tiztx\ purjnnmnsihiziiifiv** 
m*cr>*^m#.jm&x'i>®mmz mmiz& 

ftZit&ZbtfX'Zl. 

[0025] *UStStJR 1 4 IBROfflgtt. l*I^-f 

lfc*-C»6SSIltB/A36«l. 5-12. 5X'h&M® 
50 tSAOd-A^ftcOSgjgSM^S. 
rsion: 2.0.1.4 



(5 

7 

[0026] xmmmi stmamii. n?4 m 

[0027] *mamn 6im<nma. m^m 
wzm-h tew fimxmvrt- x o \z?4 asses uz 

[0028] 

imxr&mmm itf. ®ut*%mz&mim io 

ltll. »ajx^Ua-3OllHKfcJ:0«li»t**tt^ 

^ s&srr 4 >- y yy- 2 1 „ £?uk 5 

4 frt>mt>tix & fcjamttaiAd'A 6 $• k iwpsco 

^8te)MSLfcrt^>f 9SrRtajPl l£|6j->T&£&* 
(cffi5S$^TH«^i LXZtl&W 1 OfcKSU 

?IA^A6 5:q±tiJPl l*Crt->tlli«lC**<'Sr*l 1 M 

* Rjswfi fcUrt § -frfc ns«is»fls 1 3 ta.ss.mt 
z>yj®i5t. mmfmtkcDmmizmfo^mk 

[0 0 2 9] i/V y?-2liZC0Wz®WiIfflzWli!,X 

9v*-3imtuimmfr&tf*j*BA9i*Km. 30 

AP 1 7*>4>AitTlfai^^ U a-3tf5EnEt:j:o"CJB 

20iaK{iJA8(CiEfcTSag , t63& t , il^4 0~10 
0° ccifttSfu ®i^t* { 3'A^5^^y^L^-r^ 

mftiz^nmizm-tz. 

[0 0 3 0] %£B4 fcL «8MA^A6^ffttig|57 
4T^r>f H^4fc^>"C*4. 40 

[003 1] ffffig|57T'(i, il»i4*»6iite*rC*fc 
JBHtttiftArf A 6 (cjf mSPT tcJRgSfifcvy HV;U8 

A6£4 0~10 0° C4TJW»LTj»?nBfl:U ffffi 

[0 0 3 2] 5(SV>KWU8Cii|gUcl*ir 

fcU ifiSJf.^ 1 OCJRSU *>0|*i^ 9 
Sfrfc X EH6 § £> , mmSM A^A 6 5r tttt 
□ 1 10^T&*fc*£&RJIJ;fr[^^l#fai£ Lfc 50 
3/6/05, EAST Versi 



^ffl2 00 2-l 2 7227 
8 

[ 0 0 3 3 ] * LT , *W » 1 5 tt* 3 FfcKtt&:fcfcS' 

u>^-2taft{cas$<i. t^ttttfjpi 

v&tfr WCffU}* TOfifc I/O >4 . 
[0 034] 1*1^9 fcvyh*P;P8(iiai«*aJtr$ 
M 3 0 (c£g* L . 3 0 {i-Jjgtft y h 3 1 T«£ 

fi£@5ag3 4(;:li£$*u 4fcflMB**7P-A3 3t: 
£*IS*VO>4. igiKs/H- <n*w fcWWtfcT 
- U 3 2 (i H Wl^ KH*5 it, mm*JV\-<nt£ 
mz±r>X. SfflSOSW&fcl/Cfl:*^ 9b-?>VU 

frszmmzismz-ttz. 

[0035] £fc s 9 1 OO^JgdW 

tt, l*l^>f 9#vyHWA'8lCillSLfetR7C»14A»^ 

ttajni i mwmfti 3<wajt 

yu-^r * wtj ; t &< D^x^-xizmi. 

±.m. 

[0036] rt^>f 9 c^BTOi. ^Br*^A# § fc» 
•*^653Ht**. *HJ£CTT'(±02^-f t J:3 
t, tS7cgP14A^PttUPl lt(6l-3T^tg*M 

90ft/jNSA**2 0-1 70mm. g^5B*>* 1 0 0 
~2 50mm, *LT*<OiW?*4«36ifcB/A!&< 
1. 5-12. 5C»S$<X&. ;<0SB6«H*t»T'» 

#iar, w^9^ttaiPi i#ifiT-coR^^o5i^ 
m*im®mtfmirmz&fai%<%z>. -u, z<o 

iSSiEHIr miht. mtft'W^ # L* J A# < 
3^S(t^-fV\ 

[0 03 7] rt^9^@eScfcgAgBtCi-7 

L<«5. 0-2 0cm/»ttO, 2. 5 c m/fM 
Sltf«6£teli. 9c0tttiiP 1 lW&X'<Wi:AXn1) 

wimimmnM^wM uz < < % <o , 3 5 c m/ 

[0038] rt^-f 9 1 0^O®a*tiSA^A 

mmitztoM 9<7)i*imz#fflAit:mm-ttzti;mim. 

1 9 5:g(t4ifc*>"C#4. ^a^Sl 9t'(i. 1*1^ 
9^|-g5*^^a*S:Ail?Ky7'2 0(3j:oTl*l^ 9 

k ~?y h wi-8(*itc|g{t^jiij?&2 1 zm&zitxftyj 
9^mtaLxmm^it6. ±ie^aggi9{i:^oi*i 

Dn: 2.0.1.4 



(6 

9 

mnfiizE,to u;rsw* 1 3 ifftaatBti z t 

[0039] «BiA*a5 0«. o (CjfHj 

SftfcESfcORffittlSJBKl 3tf>Hffilfc:ifcfr|*]D£& 
■oTS««<Oflja*aJ5 1 *Rlt4«SlB£tf LT^4. 

bp*> . ehk1-4 R^R^wa** •/ 5 2*™#j£ 
1 3 corns s. lx » Ria^riS] tciersi L£&$ 
ito-afcfljwu j*RLtatt««fliii»ai5 1 io 

j£t4#, ±faRfittM^ttl 3<9f*|gBfc{iTie£*?- 
-y 5 2 0£J*F& fc LTlllg LT V >4 . Rfgjtf 

1 3'w>w&*«5 1 «»§fcL i 

3*>W$te*fl/C3 0~9 0Sfc&«ff4U\ 3 0%*$ 
T'fi, VIST'S) 4 f> «S#«K44. 

[ o o 4 o ] n £ imm>nmmmw 1 3 izwmfa 

WBbtfJ H 3 6 3 0 {C^icWcif AS ftT v > 

* . fflffl^M H 3 6tt*U 7 $ KfflJjf . 7 •ySHMIWrif 20 

0>H«#iic#* 1 3 1 «^ttc*»j&o<I*4i«>a« 

*\ W1jfoD'\k~>X®*lZ&m5&-t 4 fcW"C*W/ 
«tv\ *c7)T-;\*-:&£{i5~6 0' T*D, 5' 

£44 t . ra«*w^<^*^h$ < TgafcuajHrr* 

4<49, £tzmmmfcl3tf>>-Hkt&tX'<7) 

^L£L<TOT^<44*&-&#jg4. 

tffotf^SSfcfc D£*«»CjE L < WC'# 4< 44 
Clfc#£>4. 

[ 0 0 4 1 ] ta. m>im^m 5 1 txn. mms. 

mtnpmmmm sztimz-txpimfo^mz 
m&bpffi#smm 3z$mmmmmzffiix 
1^4. z<m#fctfttms;3 7i&. nmmM^i3 
msHzwmztL. Emssnzmtrt a yru •/ 

) fc. £*ifc««LRffMjWUB*l 3<7>|*igB 
£ISl$ft£yX^3 8A^49. ffi8i£§i,3 9£/X 40 
^3 8 a»4>#3riaps#ai LT RfSMMJgft 1 3 
tfRffitffi'vSfcJj 4. i^ucioT. RISttl8» 

#i 3<ommmaiz%*). ttcmmm^i 3 

[0042] RfS4fc£ffiJft 1 3 DM!JBJItl>fl 
Br^BUOtt, 747i:vv,fc2Mk i>i\\ 

liU— !f-^7 s SW*fiBia»<5>4»K RflfljWBBflc 
1 3 £3lgK J; 3 £TOSrf 4 LWC. FHHtfjmft 1 3 

n*&mmwLxxmmzmrt&. mm. jm 50 

3/6/05, EAST Versi 



^2002-1 27227 
1 0 

0 zmm4 0 KMOfrtitt. mttmft 1 3 
o>WBH£S5fc'f 4 <r b 4 . ttz. zz-cwtt 

£ J: oTRfittiM^tt 1 3 mcift^ £ b tf?* 
4. 

[ 0 04 3 ] #4 Kfi»f4 3liM;tldteJftMM!. 

h 4 4 C7)i^«g?4 5 (cSSfti X 0 \,ZHA Y u-)VA 6 
^o#Hu£i^S§^^•Cv^|.. flJUU:^-M4tf>S83!4 

[0044] yf-;P 

f-^y-Tnei^yd'A (EPR) 

(EPDM) *^44xf-wy- 

ztLkwm&btftitmztih. ^y^y^-combi 

xf-Uf'y/^t^y. l, y^ 

[004 5] ±IE^A{Cfi. 75 5 H««t. ^'J 75 H 

SJiiWIWIWWcJ: oTi**** 1 1 - 1 0 m m^Jgo5® 
IWt*«fflV^<l, 0tJ^.{i'77 5 H«BIT*4 t 3~5m 

b 5~1 0mmgJK«0tc0^'ffl^f>it|,. -e<08s!lD*(i 

1 o oaigpic^t-c i o-4 om&&?bh. 

[0046] jgfc s 

[0047] isswmk lxh. -mj^^mm 

mm. Wz.\f : J7*iV7f\s-Y (DBP) , 
)V7?ls-h (DOP)f«7^1/-^ *M71-)V 
TVl-h (DOA) mOT^-h^ is*?*)],* 
A'7--h (DOS)fW^-M, b'J^L-^VP* 

[0048] #H9I|-Cfi, "f'MJ^^ b hwm.* 

*-7vu-iv. msmfcwzs. -oximLx-m?- 

Xvtevmth. zmmx-li. x-yya-Mz* 
->wjv-i oosassfci o~4 oagat^M^s 

£,USI±IU ;il€:2 0-5 0 o Clix 
[004 9] i^. JB«lti:fcfclCl~l OSfiaJ^-ft 

3n : 2.0.1.4 



(7) 



002-127227 



1 1 

[oo5o] a^-c. fflm*%A,tz-ij± £i/<j>y- 
ftmzm®, % 1 5 *^ffai lt m#m& i 

9£Bk&niZft^X&£m«l l ZimZltXPiM& 10 
t L. ZtlZftfJ 1 OKJRgU ^ortr-f 95:^ 

□ 1 1 £|6j-> < £4 RE#iaw>3l S tftf L 

fc#XJlr:*l*tt4l/C, Mii$t2 2^n^(fiJ(cffif6]§ 

[0051] ayRLTffajjs»$*utpjfi«is 

iSltCffiiaj LfcWS 1 - 1 0 m mcot (OtJ 0 , ±IEt£3S 

¥S3 5 . vmzm o . *m h*aw4 3 £ffl^£-£-c 

2 2!WB#|S|fc:EfoU:® (fay-f 9*>fc*gBxw ) 
^OiiM Lfc^RO^Sri'- b 4 4 1 1 

[00 5 2] 

mmm i-2 

^lt^-r^OP7Vy^A|2-^i|%, ^2tC^EPD 
MrfAE^ftiffll,^ ^ShX-Tya-Mzi-iXdA. 30 

m#<?)$mm&<r)iso yy-tc&AU win*? o * 

s^x-fty* *%<n^^>uzmA*kts:tft>. mm®. 

a * Dtaj □ (wifii ->xw « iz±% < nmftfin 
mmfitit&miitt$Lx. mtmmijwz 

[ o o 5 3 ] set: , set lxw & s tut mvtf&Bfa 40 

«J#-f H <f— 't-A«3 0* . ft$6 0mm) 



1 2 



£<fc 0^E6 k g f /c m^JEBBS-Ste/X/l^tt 
ttLTR&Rtf^*j^$*TRjafri^^£4£ 

h'flm (ttfl3 0mm. ££6 0 0mm) £#4 

[0054] 
[£1] 



B*SA 






1 00 




2 




1 5 




5 




5 




25 




4 




2 


Z nO 


5 


[0055] 






EPDM 


10 0 




1 5 


mv tit* 


5 


»7UJ* 


1 




5 




50 


*« 


1 0 




2 


N,N-m-7i^>y 


2 




8 



[0056] xmMmizmmm&ftcowftA? o A 
-<7)%j£t®im. ftyjmm. csai) tag, r 

[0057] 

im3] 



3/6/05, EAST Version: 2.0.1.4 



(8) 



2002-1 27227 



1 3 



1 4 











CR 


EPDM 


X^U^-fitf CC) 


4 5 


9 0 


XJUa-HMfc Crpra) 


5. 0 


5. 0 




7 0 


8 5 


$"J>^-WWS« CC) 


7 5 


9 0 


rt^YfiJK os) 


7 5 


90 




2. 5-1 5 


5-1 5 


rt^-f (DfiWxftA (mm) 


54 


54 


rt^<cWEfc^fiB (mm) 


190 


190 




3. 5 


3. 5 


A^OfiS (mm) i 


150 


150 | 


ttttft (kg/hr) 


10 


22. 0 




80-1 1 0 


9 0-1 1 0 


R«ttfi!BB#rtJlfi£ CC) 


80-125 


1 0 0-120 


Btttt$&fr<Df&>> (mm) 


4. 0 


4. 0 


(mm) 


2. 4 


2. 4 


«l»*-f HOT— /t~tf£ (• > 


3 0 


3 0 


»»»-f FcpfiS (mm) 


60 


6 0 


£*£&®JErt (kgf/W) 


6 


6 


#-f FPflJia (mm) 


30 


3 0 


#-f K«tt<0*3 (mm) 


600 


600 



30 



[ 0 0 5 8 ] *K L~cmt>ixtz~>- Mi«S«>S$: 0 i 

JI®a»&flJg©04JfteE;#Lfc. .1 ft. HQ 
RJl^|6)i:f[WliOO'eft,-? r ft.^l5g®S (TB)SJI 
S K6 2 5 1fc*fcT*£U 9l5SBUflt (TBJt) 

[0059] ztuzxit. mtmizummmfo 
x , t b itm< % o . mm#x o n«*mtcEi*i u 

[0060] 

<n>±% \wffim.BftX'i>®m&£mijfai,zmfaz-£ 
im&npimijfawmfamzfflmx'Z h^x-y* cox 
m iz?&ffiift^\mR0)W&*-$izAtiti& . Rigs^*5o 



*«»*tn^*i6i^»^*4ioo, Koalas-cow 

[Hi ] ^mzmmmxo^m^m^m. 

nwrnx-bh. 

[02] ftyiemmzht. 

[03] P3©«jjg^«ctittSttcoflja^a55-Aft., S4> 

mix s s- hizi-zvm*7frm i Jmx'$>& . 
[04] tS3ff)z-zwi^mamvi>i, 

[05] R®ttJ^#£:M7T^ISLT#*:v-h2: 

[063 *ttffi|lW*9. ^na7l/^B&ftJM 
v^4>ft^v-hi0#X7-fxBri:OTBit (3I3S 



40 6, 



3/6/05, EAST Version: 2.0.1.4 



[07] mmm 2 tz» 0 , e p d M=rAE£»$jHv>fc 

Jt) com&mtcr>Mmir;?7yyX'h&. 

(b) fc s zixmmm&mvyMzmm 
[^oiftBj] 

1 ffllH£*9rfAj^fl«aWiSSB 



(9) 

1 5 

2 

3 ffSX^UjL- 

4 3££ 

6 WfelA^i* 

7 fftbSB 

8 -?yHWP 

9 |*|^ 
1 0 

1 1 ttfflP 

1 3 HIW* 10 



[01] 




4H12002-1 27227 
1 6 

15 *-4S 
3 5 |£3£f S 
3 6 ffiffipfrM F 

3 7 $tttR£tt(t£B 

4 0 flJK#S 

4 3 #4 Htfft 
44 v-F 

5 o «j&*#s 
5 1 

5 2 



[023 




3/6/05, EAST Version: 2.0.1.4 



(10) 



^2002-1 27227 



[06] 



2.9 
2.7 
25 
2.3 
2,1 
I J 

Pu 

U 
1.1 

0-9 
0.7 
05 
03 





-X — 


X 


X 









A 


■ 


■ 


<©■ 

■ ■ 


-a 



— *— Ocra/a 
— O— 25om/t 
— A-5cn>/a 
— M — lOcm/g 
— 15cm/« 



1 



-> wis 



[07] 



2J9 
2.7 
25 
23 
2.1 

\s 

ju 

' 15 
1.3 
1.1 
0.9 
0.7 
05 
03 





1 



3 4 
> WJS 



CEI8] 




3/6/05, EAST Version: 2.0.1.4 



* NOTICES * 



http7/vvww4 Jpdl .ncipi .go.jp/cgi-bin/tran_web_cgLejje 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] By this invention's relating to the manufacture approach of the rubber sheet containing a staple fiber, and 
its manufacturing installation, and making a path extend toward a delivery, and making into a cone form the inner die connected 
with the mandrel in detail, among these rotating a die By giving coincidence, the enlargement and shearing force to the 
circumferencial direction which becomes large gradually toward a delivery at staple fiber mixing rubber It is related with the 
manufacture approach of the rubber sheet containing a staple fiber to which cuts open certainly the cylindrical Plastic solid 
immediately after having extruded the cylindrical Plastic solid which carried out orientation of the staple fiber to the 
circumferencial direction, and extruding further, and a sheet is made, and its manufacturing installation. 
[0002] 

[Description of the Prior Art] The rolling direction of a sheet was made to carry out orientation of the staple fiber in the rubber 
sheet which supplied the unvulcanized rubber containing a staple fiber and was rolled out by the calendering roll of the pair which 
changed rotational speed like the rolling sheet production process which shows a staple fiber as an approach of carrying out 
orientation in the fixed direction in an unvulcanized rubber conventionally at drawing 8 (a), and it was cut according to the belt 
width of face to fabricate to it. Then, the laminated material which is made to pile up each other's several rolling sheets cut like the 
laminating process shown in drawing 8 (b), and is continuously carried out a laminating and shown in predetermined thickness in 
drawing 8 (c) and in which was twisted and the staple fiber carried out orientation crosswise like a process was twisted around the 
shaping drum, and it was used for production of a transmission belt. 

[0003] That is, by the manufacture approach of the transmission belt of V ribbed belt or a low edge V belt, this was vulcanized 
and it was made the belt sleeve, after having carried out spinning of the core wire which consists of a code spirally, having twisted 
the compression rubber layer one by one further on this, after twisting 1 -two or more covering sail cloth and an adhesion rubber 
layer around the peripheral surface of a cylinder-like molding drum, and obtaining a layered product. The compression rubber 
layer used here is the thing of the thickness piled up 3-4 sheets, as shown in above-mentioned drawing 8 (b), and it had twisted 
around the molding drum that in which the staple fiber carried out orientation crosswise [ sheet ]. 

[0004] However, since a sheet rolling direction was not able to be made to fully carry out orientation of the staple fiber, and the 
rolling sheet had piled up the sheet unavoidably, it had required [ if thickness was not made thin, ] the great man day for obtaining 
the sheet for belt shaping. 

[0005] As an approach of improving this, to JP,6-9847,B It is what carries out orientation of the staple fiber to the 
circumferencial direction of an extrusion cylinder object using the extruder furnished with an extended die. The expansion space 
section from which the depth changes from the predetermined depth of inlet-port space to the predetermined depth of outlet space 
is prepared in middle space, the cross section of the outlet space of an extended die ~ the cross section of inlet-port space - the 
specified quantity - it formed greatly, and the depth of an inlet-port part was still narrower than the depth of an interstitial 
segment, and what the depth of an outlet part set below to the depth of an interstitial segment was proposed. 
[0006] and to JP,6- 106602, A The cutting equipment which cuts open the cylindrical elastomer which carried out orientation of 
the extruded staple fiber to the circumferencial direction to shaft orientations, Form the expansion equipment which develops the 
elastomer cut open to plate-like, form a guide apparatus between equipment for launching and cutting equipment further, and air 
is made to blow off from here. The manufacturing installation which prevented generating of the flare as could adjust the 
inclination of an expansion device so that turbulence of orientation might be prevented and the distance of the both ends of a sheet 
and a center might become equal about the staple fiber which cools suppressing the contraction to the circumferencial direction of 
a cylindrical elastomer, and originates in uneven contraction is indicated. 
[0007] 

[Problem(s) to be Solved by the Invention] However, by the approach of using the conventional extended die, since the rate of 
orientation was controlled by the force of the flow resulting from a die configuration, if dies were not exchanged, the rate of 
orientation was unchangeable, although control of the depth ratio of inlet-port space / middle space, and middle space / outlet 
space, the radius of an inlet-port part / outlet part, and the cross section adjusts the rate of orientation in three dimension. 
[0008] Moreover, air is blown off with the guide apparatus formed between equipment for launching and cutting equipment. By 
the manufacturing installation which prevents turbulence of orientation, the staple fiber resulting from uneven contraction, cooling 
a cylindrical elastomer and suppressing the contraction to a circumferencial direction Exchange of a cutter was indispensable, 
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when a remarkable burden was placed on a cutter, especially a cylindrical elastomer with large thickness was cut open over long 
duration from the place cut to shaft orientations with a cutter, after carrying out air cooling of the extruded cylindrical elastomer. 
[0009] By rotating an inner die focusing on the axial center by this invention's making a path extend gradually and making a cone 
form the inner die connected with the mandrel toward a delivery, regardless of the thickness of a Plastic solid, as a result of 
inquiring wholeheartedly paying attention to this problem By giving the enlargement and shearing force to the circumferencial 
direction which becomes large gradually toward a delivery to the rubber containing a staple fiber It aims at offering the 
manufacture approach of the rubber sheet containing a staple fiber which can carry out [ sheet ]-izing of the cylindrical Plastic 
solid immediately after having extruded the cylindrical Plastic solid which carried out orientation of the staple fiber to the 
circumferencial direction, and extruding further easily, and its manufacturing installation. 
[0010] 

[Means for Solving the Problem] That the above-mentioned purpose should be attained invention of this application claim 1 
publication In the manufacture approach of the rubber sheet containing a staple fiber to which extrudes from the die connected at 
the tip of a mandrel, and a sheet is made from the acquired rubber form tubed [ containing a staple fiber ] after kneading the 
rubber which mixed the staple fiber with the extrusion screw of a cylinder (1) Holding this in an outside die toward a delivery by 
making the inner die connected with the mandrel into the cone form to which the path was made to extend gradually, and rotating 
an inner die focusing on the axial center The enlargement and shearing force to a circumferencial direction which become large 
gradually toward a delivery at the rubber containing a staple fiber are given to coincidence. Carry out extrusion molding of the 
cylindrical Plastic solid which carried out orientation of the staple fiber to the circumferencial direction, and the straight-line-like 
infeed section is put into the surface layer of the cylindrical Plastic solid (2) Extruded at shaft orientations. (3) Tension is given to 
a circumferencial direction, making a path extend further the cylindrical Plastic solid into which infeed was put, and it is in the 
manufacture approach of the rubber sheet containing a staple fiber used as a sheet, cutting open the (4) above-mentioned 
cylindrical Plastic solid in the straight-line-like infeed section. 

[001 1] By this manufacture approach, since the enlargement and shearing force to a circumferencial direction which become 
large gradually toward a delivery at the rubber which contains a staple fiber by rotating the inner die of a cone form held in the 
outside die focusing on that axial center can be given to coincidence, the cylindrical Plastic solid which carried out orientation of 
the staple fiber to the circumferencial direction can be acquired. And by adjusting the peripheral velocity of an inner die, since the 
rate of orientation to the circumferencial direction of a staple fiber is controllable by being able to carry out orientation of the 
staple fiber to a circumferencial direction also with a cylindrical Plastic solid with large thickness, and carrying out the variate of 
the peripheral velocity of an inner die, exchange of a die becomes unnecessary. Moreover, it becomes possible to make a sheet 
easily, cutting it open in this infeed section, giving tension to a cylindrical Plastic solid to a circumferencial direction, after putting 
the straight-line-like infeed section into the surface layer of the extruded cylindrical Plastic solid to shaft orientations beforehand. 
[0012] Invention of this application claim 2 publication makes a path extend the cylindrical Plastic solid immediately after 
extruding in the auxiliary guide of a cone configuration further, it is the manufacture approach of the rubber sheet containing a 
staple fiber of giving tension to a circumferencial direction, and sheet-ization by incision becomes easy. 

[0013] Invention of this application claim 3 publication is making the auxiliary guide of a cone configuration into susceptor, and 
pressing a cutter to the front face of a cylindrical Plastic solid, and is in the manufacture approach of the rubber sheet containing a 
staple fiber of preparing the straight-line-like infeed section in shaft orientations, the staple fiber which carried out orientation to 
the circumferencial direction of a cylindrical Plastic solid beforehand is cut partially, and sheet-ization by subsequent incision 
becomes easy. 

[0014] When cutting a cylindrical Plastic solid open, invention of this application claim 4 publication is the manufacture 
approach of giving tension to a circumferencial direction, spraying a compression gas on the interior of a cylindrical Plastic solid, 
and if it is cut open, it can be sheet-ized easily. 

[0015] Invention of this application claim 5 publication is the manufacture approach which contacts the both ends of the sheet 
which cut the guide member open, and it can be sheet-ized easily, without the edge of the sheet cut open lapping. 
[0016] Invention of this application claim 6 publication is the manufacture approach which extruded the cylindrical Plastic solid 
in the direction which resists gravity, and does not deform a cylindrical Plastic solid with gravity, but extrusion becomes possible 
in the condition with few dimensional changes. 

[0017] Invention of this application claim 7 publication is the manufacture approach rotated focusing on an axial center, cooling 
the interior of an inner die, even if it raises the peripheral speed of an inner die by cooling the interior of an inner die, it can 
prevent the scorching of the rubber by internal generation of heat, and as a result, it can carry out orientation of the staple fiber to 
a circumferencial direction also with a cylindrical Plastic solid with large thickness. 

[001 8] After invention of this application claim 8 publication kneads the rubber containing a staple fiber with the extrusion screw 
of a cylinder, In the manufacturing installation of the rubber sheet containing a staple fiber to which extrudes from the die 
connected at the tip of a mandrel, and a sheet is made from the acquired rubber form tubed [ containing a staple fiber ] The 
cylinder which kneads the rubber which contains a staple fiber by rotation of an extrusion screw, While holding the extrusion 
section to which staple fiber mixing rubber is moved by rotation of a mandrel, and the inner die which connected with the mandrel 
in an outside die and making the path of an inner die extend gradually toward a delivery The die section which carries out 
extrusion to the cylindrical Plastic solid which an inner die is made pivotable focusing on the axial center, and the enlargement 
and shearing force to a circumferencial direction were given [ Plastic solid ], and carried out orientation of the staple fiber to the 
circumferencial direction, An infeed means to prepare the straight-line-like infeed section in the surface layer of the cylindrical 
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Plastic solid immediately after extruding to shaft orientations, It is in the manufacturing installation of the rubber sheet containing 
a staple fiber equipped with an extended means to give tension further to the cylindrical Plastic solid into which infeed was put to 
a circumferencial direction, and a cutting means to cut a cylindrical Plastic solid open in the straight-line infeed part of the above. 
[001 9] Since the shearing force of enlargement and a hand of cut is given [ the circumferencial direction which becomes large 
gradually toward a delivery like claim 1 publication ] to staple fiber mixing rubber at coincidence, the cylindrical Plastic solid 
which carried out orientation of the staple fiber to the circumferencial direction can be acquired. And by adjusting the peripheral 
velocity of an inner die, the rate of orientation to the circumferencial direction of a staple fiber can be controlled by being able to 
carry out orientation of the staple fiber to a circumferencial direction also with a cylindrical Plastic solid with large thickness, and 
carrying out the variate of the peripheral velocity of an inner die, and exchange of a die becomes unnecessary. Moreover, giving 
tension to a cylindrical Plastic solid to a circumferencial direction, after putting the straight-line-like infeed section into the surface 
layer of the extruded cylindrical Plastic solid to shaft orientations beforehand, in order to cut it open in this infeed section, it 
becomes possible to make a sheet easily. 

[0020] Invention of this application claim 9 publication Since an extended means is in the manufacturing installation of the rubber 
sheet containing a staple fiber which is made to extend a path for the cylindrical Plastic solid immediately after extruding further, 
and gives tension to a circumferencial direction and which is the auxiliary guide of a cone configuration and tension is applied to 
the cylindrical Plastic solid at the circumferencial direction, sheet-ization by incision becomes easy. 

[0021] The manufacturing installation of the rubber sheet containing a staple fiber whose susceptor of this cutter it is a cutter and 
is the auxiliary guide of a cone configuration which an infeed means presses a cylindrical Plastic solid from a front face, and 
prepares the straight-line-like infeed section in shaft orientations has invention of this application claim 10 publication, the staple 
fiber which carried out orientation to the circumferencial direction of a cylindrical Plastic solid beforehand is cut partially, and 
sheet-ization by subsequent incision becomes easy. 

[0022] Since the manufacturing installation of the rubber sheet containing a staple fiber which is gas blasting equipment which 
gives tension to a circumferencial direction has invention of this application claim 1 1 publication and it has required tension for 
the cylindrical Plastic solid like claim 9 at the circumferencial direction, spraying a compression gas on the interior of the 
cylindrical Plastic solid immediately after extruding an extended means, sheet-ization by incision becomes easy. 
[0023] Invention of this application claim 12 publication can be sheet-ized completely, without being in the manufacturing 
installation of the rubber sheet containing a staple fiber arranged so that the both ends of the sheet which the guide member cut 
open may be contacted, and the edge of the sheet cut open lapping. 

[0024] The inner die which invention of this application claim 13 publication rotates focusing on an axial center is in the 
manufacturing installation of the rubber sheet containing a staple fiber equipped with the equipment which cools the interior, can 
raise the peripheral speed of an inner die by cooling an inner die, and, as a result, can carry out orientation of the staple fiber to a 
circumferencial direction also with a cylindrical Plastic solid with large thickness. 

[0025] Cone-angle theta which the path of an inner die extends gradually toward a delivery is 30 degrees <= theta< 90 degrees, 
and invention of this application claim 14 publication has extended ratio B/A which is the ratio of the diameter A of min of an 
inner die, and an overall diameter B in the manufacturing installation of the rubber Plastic solid containing a staple fiber which are 
1.5-12.5. 

[0026] Invention of this application claim 15 publication has the depth of an inner die and an outside die in the manufacturing 
installation of the rubber Plastic solid containing a staple fiber uniform from root Motobe to a delivery which the inner die 
connected with the mandrel. 

[0027] The manufacturing installation which has arranged the die section has invention of this application claim 16 publication so 
that a cylindrical Plastic solid may be extruded in the direction which resists gravity, it does not deform a cylindrical Plastic solid 
with gravity, but extrusion becomes possible in the condition with few dimensional changes. 
[0028] 

[Embodiment of the Invention] Hereafter, the schematic diagram of the manufacturing installation of the rubber Plastic solid 
containing a staple fiber which drawing 1 requires for this invention, and drawing 2 are the sectional views of an inner die. In the 
manufacturing installation 1 of the rubber Plastic solid containing a staple fiber of this invention The cylinder 2 which kneads the 
rubber which contains a staple fiber by rotation of the extrusion screw 3, The interconnecting tube 4 which moves the staple fiber 
mixing rubber 6 which passed the perforated plate 5 to the following tubing, The extrusion section 7 which moves the staple fiber 
mixing rubber 6 sent from the interconnecting tube 4 to degree process by rotation of a mandrel 8, Making a path extend 
gradually, and holding this in the outside die 1 0 toward a delivery 1 1 , by making into a cone form the inner die 9 connected with 
the mandrel 8, and rotating the inner die 9 focusing on the axial center The enlargement and shearing force of a circumferencial 
direction which become large gradually toward a delivery 1 1 about staple fiber mixing rubber 6 are given to coincidence. The die 
section 1 5 which carries out extrusion molding of cylindrical Plastic solid 1 3 which carried out orientation of the staple fiber to 
the circumferencial direction, The surface layer of a cylindrical Plastic solid is equipped with a cutting means 40 to cut open an 
infeed means 50 to prepare the straight-line-like infeed section, an extended means 35 to give tension to a cfrcumferencial 
direction further at the cylindrical Plastic solid into which infeed was put, and a cylindrical Plastic solid, in the straight-line infeed 
part of the above, to shaft orientations. 

[0029] A cylinder 2 holds the extrusion screw 3 pivotable into this, the rubber compound containing a staple fiber is put in from 
raw material input port 17, and by rotation of the extrusion screw 3, kneads a staple fiber and rubber and makes them staple fiber 
mixing rubber 6. The gas which occurred from the air and the rubber compound in a cylinder 2 at this time is discharged from an 
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exhaust port (not shown). Although the temperature of a cylinder 2 is changed according to a rubber kind, it is usually adjusted by 
40-100-degreeC, and is made the temperature which a staple fiber tended to mix to rubber. Moreover, the mixing time in this 
case is adjusted to extent to which vulcanization of rubber does not advance. 
[0030] An interconnecting tube 4 guides staple fiber mixing rubber 6 to the extrusion section 7. 

[003 1] In the extrusion section 7, it changes into the condition that heat and carry out heat plasticization of this staple fiber mixing 
rubber 6, and it tends to carry out extrusion molding to 40-100-degreeC, giving shearing force to the staple fiber mixing rubber 6 
sent from the interconnecting tube 4 by rotation of the mandrel 8 held in the extrusion section 7. 

[0032] Making a path extend gradually, making into a cone form the inner die 9 connected with the mandrel 8 toward a delivery 
1 1 , and holding this in the outside die 1 0, and rotating the inner die 9 focusing on the axial center X, the die section 1 5 gives the 
enlargement and shearing force to a gradually big circumferencial direction for staple fiber mixing rubber 6 toward a delivery 11 , 
and carries out extrusion molding of cylindrical Plastic solid 1 3 which carried out orientation of the staple fiber to the 
circumferencial direction. 

[0033] And it is fixed to the cylinder 2 and right angle which have been arranged horizontally, and the die section 1 5 does not 
deform cylindrical Plastic solid 13 for cylindrical Plastic solid 13 moreover extruded from a delivery 11 with gravity by being 
placed so that gravity may be resisted, but makes extrusion possible in the condition with few dimensional changes. 
[0034] A pivot 30 is fixed to the stationary plate 34 to which the end was fixed with the nut 3 1 by the inner die 9 and a mandrel 8 
preparing a gap, and equipping a pivot 30 with it, and the other end is supported by the frame 33. The pulley 32 furnished with a 
driving belt (not shown) fixes to a mandrel 8, and makes coincidence rotate the inner die 9 and a mandrel 8 by making a pivot 30 
into an axis by transit of this driving belt. 

[0035] Moreover, the inner die 9 becomes homogeneity from root Motobe 1 4 who connected with the mandrel 8 to a delivery 1 1 , 
and cylindrical Plastic solid 1 3 of the uniform thickness which does not have a sink and internal distortion smoothly is made to the 
depth W of the inner die 9 and the outside die 10 to shaft orientations D, without applying brakes to the extrusion of cylindrical 
Plastic solid 13. 

[0036] The configuration of the inner die 9 becomes the factor which affects the magnitude of shearing force. In this example, as 
shown in drawing 2 , cone-angle theta which a path extends gradually toward a delivery 1 1 from root Motobe 14 is 30 degrees <= 
theta< 90 degrees, and extended ratio B/A whose overall diameters B the diameter A of min of the inner die 9 is 20- 1 70mm, and 
are 100-250mm and a ratio of those is set as 1 .5-12.5. If it is under this setting range, in the outer layer of cylindrical Plastic solid 
1 3 with the small enlargement to the circumferencial direction of delivery 1 1 near [ the inner die 9 ], and big thickness, a staple 
fiber will not carry out orientation to a circumferencial direction. On the other hand, when this setting range is crossed and 
extrusion pressure is [ the enlargement to a circumferencial direction becomes large too much and ] inferior, cylindrical Plastic 
solid 13 tends to split. 

[0037] Moreover, the peripheral velocity determined with the rotational frequency and overall diameter B of the inner die 9 has 
also affected the magnitude of shearing force. If it is hard coming to carry out orientation of the staple fiber to a circumferencial 
direction in the outer layer of big cylindrical Plastic solid 13 the peripheral velocity is 2.5-3 5cm/second, are 5.0-20cm/second 
preferably, small [ to the case of less than 2.5cm/second ] the shearing force in the delivery of inner die 9 1 1 neighborhood and 
thick and exceeds in 35cm/second on the other hand, shearing force will become large, internal generation of heat becomes large, 
and rubber burning occurs with vulcanization of this staple fiber mixing rubber 6. 

[0038] In order to control internal generation of heat of the staple fiber mixing rubber 6 between the inner die 9 and the outside 
die 10, the cooling system 1 9 made to circulate through cooling water can be formed in the interior of the inner die 9 connected 
with a mandrel 8 and this. The path 21 which put in cooling water from the exterior of the inner die 9, and was prepared in the 
inner die 9 and the mandrel 8 with the pump 20 is passed, and it is made to discharge and circulate to the inner die 9 in a cooling 
system 19. Since it can press down internal generation of heat of rubber, the above-mentioned cooling system 19 can raise the 
peripheral velocity of the inner die 9, and even if large, it can carry out extrusion molding of thick cylindrical Plastic solid 13 in 
which the staple fiber carried out orientation to the circumferencial direction. 

[0039] The infeed means 50 has the function to form the straight-line-like infeed section 5 1 in the surface layer of cylindrical 
Plastic solid 13 immediately after extruding as shown in drawing 4 in accordance with shaft orientations D. That is, although the 
rotating disc-like infeed cutter 52 presses the surface layer of cylindrical Plastic solid 13, cuts some staple fibers which carried out 
orientation to the circumferencial direction and forms the infeed section 5 1 of the shape of a continuous straight line, since the 
auxiliary guide 36 of the cone configuration shown below is in contact with the interior of above-mentioned cylindrical Plastic 
solid 1 3, this is functioning as susceptor of the infeed cutter 52. 30 - 90% of the depth of the infeed section 5 1 to cylindrical 
Plastic solid 1 3 is desirable to the thickness of cylindrical Plastic solid 1 3. At less than 30%, incision of the sheet which is the 
following process becomes difficult. 

[0040] As one of the extended means 35 which gives tension to a circumferencial direction, the auxiliary guide 36 of a cone 
configuration is inserted in cylindrical Plastic solid 1 3 immediately after extrusion possible [ the slip to a pivot 30 ]. By the 
auxiliary guide 36 being rich in a mold-release characteristic with cylindrical Plastic solid 1 3 of poiyamide resin, a fluororesin, 
etc., a lightweight thing is desirable, and although a dimension will not be asked if there is a function which deforms in the 
direction where cylindrical Plastic solid 13 immediately after extruding extends a path, a path should just be gradually extended 
toward shaft orientations D. The fault for which are 5-60 degrees, distance if it becomes less than 5 degrees, until it will become 
impossible to cut it open easily [ the tension to a circumferencial direction is small and ] and cylindrical Plastic solid 1 3 will 
sheet-ize becomes long, the sheet 44 cut open deforms the cone angle with a self-weight, and it becomes impossible to cut open 
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correctly happens. When 60 degrees is exceeded, tension becomes large too much to a circumferencial direction, the incision 
direction becomes unstable, and it may be able to stop being able to cut it open correctly to bilateral symmetry on the other hand. 
[0041] Moreover, as other extended means 35, it is gas blasting equipment 37 which discharges the compressed air, and has the 
function which cylindrical Plastic solid 1 3 immediately after extruding is expanded, and is pulled to a circumferencial direction, 
and the function in which an early stage cools cylindrical Plastic solid 13. This gas blasting equipment 37 is arranged to the 
exterior of cylindrical Plastic solid 1 3, consists of a compressor (not shown) which supplies the compressed air, and a nozzle 38 
which connected with this and was installed in the interior of cylindrical Plastic solid 13, discharges the compressed air 39 in the 
many directions from a nozzle 38, expands cylindrical Plastic solid 1 3, and gives tension to a circumferencial direction. There is 
work which incision of cylindrical Plastic solid 1 3 becomes [ work ] easy, and cylindrical Plastic solid 1 3 is cooled [ work ] at an 
early stage, and the scorching of rubber is prevented [ work ], and stabilizes quality by this. 

[0042] A cutting means 40 to cut cylindrical Plastic solid 13 open to shaft orientations D consists of cutters, such as a cutter and a 
knife, or a laser knife, and supersonic vibration, it is cut so that cylindrical Plastic solid 1 3 may be torn, is located in the central 
part of cylindrical Plastic solid 1 3, and is cut to bilateral symmetry. Of course, if it heats for a cutting means 40 like a cutter, 
incision of cylindrical Plastic solid 1 3 can also be made easy. Moreover, in the case of the cutter used here, the body-of-revolution 
cutter which can rotate is desirable, and this can cut cylindrical Plastic solid 1 3 easily. 

[0043] It is the product made of synthetic resin, a metal rod-like structure, and a tube-like object, and the guide member 43 is 
arranged before the guide roll 46 so that the both ends 45 of the sheet 44 which both ends 45 cut open may be contacted. It 
sheet-izes completely, without the edge 45 of the sheet 44 cut open bending, and it can twist to the guide roll 46 and can be made 
to move to it continuously. 

[0044] The independence of rubber material, such as an ethylene-alpha olefin elastomer which the rubber used here becomes 
from the mixed polymer of natural rubber, isobutylene isoprene rubber, a styrene butadiene rubber, chloroprene rubber, 
ethylene-propylene rubber, alkylation chloro sulfane-ized polyethylene, hydrogenated nitrile rubber, hydrogenated nitrile rubber, 
and an unsaturated-carboxylic-acid metal salt, ethylene-propylene rubber (EPR), or an ethylene propylen dien monomer (EPDM), 
or such mixture are used. As an example of a diene monomer, a dicyclopentadiene, methylene norbornene, ethylidene norbornene, 
1 , 4-hexadiene, cyclo-octadiene, etc. are raised. 

[0045] It consists of fiber, such as an aramid fiber, a polyamide fiber, polyester fiber, and cotton, although the die length of fiber 
changes to the above-mentioned rubber with classes of fiber, the staple fiber which is about l-10mm is used for it, for example, 
an about 5- 10mm thing is used for it as they are about 3-5mm, a polyamide fiber, polyester fiber, and cotton as it is an aramid 
fiber. The addition is 10 - 40 weight section to the rubber 100 weight section. 

[0046] Furthermore, a softener, the reinforcing agent which consists of carbon black, a bulking agent, an antioxidant, a 
vulcanization accelerator, a vulcanizing agent, etc. are added by the rubber of this invention. 

[0047] As the above-mentioned softener, the softener of common petroleum systems, such as phosphate, such as sebacate 
systems, such as horse mackerel peat systems, such as phthalate systems, such as the common plasticizer for rubber, for example, 
dibutyl phthalate, (DBP), and dioctyl phthalate (DOP), and dioctyl adipate (DOA), and dioctyl sebacate (DOS), and tricresyl 
phosphate, is contained. 

[0048] this invention - beforehand - rubber - even if few, a staple fiber is ****(ed) with an opening roll, a kneading machine, 
etc., and a masterbatch is produced. By this approach, after throwing in and kneading the staple fiber of 10 - 40 weight section in 
the polymer 100 weight section with an opening roll, the kneaded masterbatch is once emitted and this is cooled to 
20-50-degreeC. This is for preventing the scorching of rubber. 

[0049] In addition, the softener of 1 - 10 weight section can be thrown in with a staple fiber. There is effectiveness which 
prevents the concordance of a staple fiber and rubber becoming good, and about [ that distribution into rubber becomes good ] 
and the staple fiber itself becoming entangled, and becoming cotton-like by this, namely, a softener - a staple fiber - permeating 
- base - [0050] to which a role of lubricant for a tangle of fiber to get loose is played, and it prevents that a staple fiber becomes 
cotton-like, and the concordance of a staple fiber and rubber becomes good, and distribution of a staple fiber becomes good Then, 
although it extrudes from the die section 1 5 connected at the tip of a mandrel 8 and cylindrical Plastic solid 1 3 is manufactured 
after kneading the rubber containing a staple fiber with the extrusion screw 3 of a cylinder 2 Making a path extend gradually, 
making into a cone form the inner die 9 connected with the mandrel 8 like **** toward a delivery, and holding this in the outside 
die 10, and rotating the inner die 9 focusing on the axial center X The enlargement and shearing force of a circumferencial 
direction which become large gradually toward a delivery 1 1 about staple fiber mixing rubber 6 are given, and extrusion molding 
of cylindrical Plastic solid 13 which carried out orientation of the staple fiber 22 to the circumferencial direction is carried out. 
[005 1 ] Then, cylindrical Plastic solid 1 3 by which extrusion molding was carried out continuously It is a thing with a thickness of 
1 -10mm as for which the staple fiber 22 carried out orientation to the circumferencial direction, having applied to the outer layer 
from the inner layer. By using combining the above-mentioned extended means 35, the incision means 40, and the guide member 
43, the direction of extrusion can be followed, it can be cut open, and the long perfect sheet 44 with which the width of face 
(overall diameter Bxpi of the inner die 9) in which the staple fiber 22 carried out orientation crosswise continued can be obtained. 
This can be twisted around the peripheral surface of the molding drum of degree process, and it can be used for shaping of a 
transmission belt after that. 
[0052] 

[Example] Next, the concrete example of the manufacture approach of the rubber Plastic solid containing a staple fiber is shown 
below. 
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After throwing in and kneading a staple fiber to rubber with an opening roll beforehand using the chloroprene rubber compound 
shown in one to example 2 table 1 , and the EPDM rubber compound shown in Table 2, the kneaded masterbatch is once emitted 
and this is cooled to ordinary temperature. It supplied to the cylinder of the manufacturing installation of the rubber Plastic solid . 
containing a staple fiber which shows this masterbatch and other compounding agents to drawing 1 , and the staple fiber was 
mixed by rotation of an extrusion screw. And rotating an inner die on the conditions shown in Table 3 focusing on the axial 
center, the enlargement and shearing force of a circumferencial direction which become large gradually toward a delivery about 
staple fiber mixing rubber were given, and extrusion molding of the cylindrical Plastic solid which carried out orientation of the 
staple fiber to the circumferencial direction was carried out. 

[0053] Furthermore, tension was further given to the circumferencial direction with the auxiliary guide (the cone angle of 30 
degrees, die length of 60mm) of a cone configuration with which the cylindrical Plastic solid extruded continuously was equipped 
possible [ a slip ] to the revolving shaft, and the compressed air of atmospheric-pressure 6 kgf7cm2 was supplied from the nozzle 
with gas blasting equipment, the cylindrical Plastic solid was expanded, and tension was given to the circumferencial direction. 
And the knife was used as a cutting means, and the rod-like guide member (the diameter of 30mm, die length of 600mm) has been 
arranged before a guide roll, and the both ends of the sheet cut open were made to contact. 



[0054] 
Table 1] 
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[0055] 
[Table 2] 
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[0056] The depth of the temperature of the extrusion screw of the process condition in this example, the peripheral velocity 
(variate) of a rotational frequency and an inner die, temperature, the thickness of a cylindrical Plastic solid, an outer diameter, 
discharge quantity, the inside-and-outside layer temperature of a cylindrical Plastic solid and the thickness of a cylindrical Plastic 
solid, the diameter of min of an inner die, an overall diameter, an extended ratio, and the infeed section, the cone angle of an 
auxiliary guide and die length, the pressure of the compressed air and the diameter of a rod-like guide member, die length, etc. are 
shown in Table 3. 
[0057] 
[Table 3] 
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#-f HfiW^iffg (mm) 


30 


30 


^H«8«c?)ft$ (mm) 


600 


600 



[0058] The sheet obtained in this way does not have the lap of an edge, either, and was able to be continuously cut open without 
the trouble. Moreover, the staple fiber stacking tendency of a sheet was evaluated. In this evaluation, as shown in drawings , the 
sheet was sliced to four sheets and classified into four layers of outer layer ** to inner layer **. It is JIS about each tensile 
strength (TB) of the circumferencial direction of each of these sheets, and shaft orientations. It measured according to K625 1 and 
asked for the tensile strength ratio (TB ratio) (a circumferencial direction/shaft orientations). The stacking tendency to the 
circumferencial direction of a staple fiber is good, so that a tensile strength ratio is so large that the tensile strength of a 
circumferencial direction is large compared with the tensile strength of shaft orientations. The result is shown in drawing 6 and 
drawing 7 . 

[0059] TB ratio becomes high and it turns out that the staple fiber is carrying out orientation to the circumferencial direction more 
as according to this there is no difference of a staple fiber stacking tendency in an outer layer and a inner layer and the peripheral 
velocity of an inner die becomes high. 
[0060] 

[Effect of the Invention] In invention which relates to this application claim as mentioned above, since the enlargement and 
shearing force to a circumferencial direction which become large gradually toward a delivery at the rubber which contains a staple 
fiber by rotating the inner die of a cone form held in the outside die focusing on the axial center can be given to coincidence, the 
cylindrical Plastic solid which carried out orientation of the staple fiber to the circumferencial direction can be acquired. And by 
adjusting the peripheral velocity of an inner die, since the rate of orientation to the circumferencial direction of a staple fiber is 
controllable by being able to carry out orientation of the staple fiber to a circumferencial direction also with a cylindrical Plastic 
solid with large thickness, and carrying out the variate of the peripheral velocity of an inner die, exchange of a die becomes 
unnecessary. Moreover, it is effective in becoming possible to make a sheet easily, cutting it open in this infeed section, giving 
tension to a cylindrical Plastic solid to a circiimferencial direction, after putting the straight-line-like infeed section into the surface 
layer of the extruded cylindrical Plastic solid to shaft orientations beforehand. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of the rubber sheet containing a staple fiber to which extrudes from the die connected at 
the tip of a mandrel, and a sheet is made from the acquired rubber form tubed [ containing a staple fiber ] after kneading the 
rubber which mixed the staple fiber with the extrusion screw of a cylinder Holding this in an outside die toward a delivery by 
making the inner die connected with the mandrel into the cone form to which the path was made to extend gradually, and rotating 
an inner die focusing on the axial center The enlargement and shearing force to a circumferencial direction which become large 
gradually toward a delivery are given to the rubber containing a staple fiber. Carry out extrusion molding of the cylindrical Plastic 
solid which carried out orientation of the staple fiber to the circumferencial direction, and the straight-line-like infeed section is 
put into the surface layer of the extruded cylindrical Plastic solid at shaft orientations. The manufacture approach of the rubber 
sheet containing a staple fiber characterized by what tension is given to a circumferencial direction, making a path extend further 
the cylindrical Plastic solid into which infeed was put, and is made a sheet, cutting the above-mentioned cylindrical Plastic solid 
open in the straight-line-like infeed section. 

[Claim 2] The manufacture approach of the rubber sheet containing a staple fiber according to claim 1 of making a path extending 
the cylindrical Plastic solid immediately after extruding in the auxiliary guide of a cone configuration further, and giving tension to 
a circumferencial direction. 

[Claim 3] The manufacture approach of the rubber sheet containing a staple fiber according to claim 2 of preparing the 
straight-line-like infeed section in shaft orientations by making the auxiliary guide of a cone configuration into susceptor, and 
pressing a cutter to the front face of a cylindrical Plastic solid. 

[Claim 4] The manufacture approach of the rubber sheet containing a staple fiber according to claim 1 or 2 of giving tension to a 
circumferencial direction while spraying a compression gas on the interior of a cylindrical Plastic solid when cutting a cylindrical 
Plastic solid open. 

[Claim 5] The manufacture approach of the rubber sheet containing a staple fiber according to claim 1 to 4 which contacts the 
both ends of the sheet which cut the guide member open. 

[Claim 6] The manufacture approach of the rubber sheet containing a staple fiber according to claim 1 to 5 which extruded the 
cylindrical Plastic solid in the direction which resists gravity. 

[Claim 7] The manufacture approach of the rubber sheet containing a staple fiber according to claim 1 to 6 rotated focusing on an 
axial center while cooling the interior of an inner die. 

[Claim 8] In the maniifacturing installation of the rubber sheet containing a staple fiber to which extrudes from the die connected 
at the tip of a mandrel, and a sheet is made from the acquired rubber form tubed [ containing a staple fiber ] after kneading the 
rubber which mixed the staple fiber with the extrusion screw of a cylinder The cylinder which kneads the rubber which contains a 
staple fiber by rotation of an extrusion screw, While holding the extrusion section to which staple fiber mixing rubber is moved by 
rotation of a mandrel, and the inner die which connected with the mandrel in an outside die and making the path of an inner die 
extend gradually toward a delivery The die section which carries out extrusion to the cylindrical Plastic solid which an inner die is 
made pivotable focusing on the axial center, and the enlargement and shearing force to a circumferencial direction were given 
Plastic solid ], and carried out orientation of the staple fiber to the circumferencial direction, An infeed means to prepare the 
straight-line-like infeed section in the surface layer of the cylindrical Plastic solid immediately after extruding at shaft orientations, 
The manufacturing installation of the rubber sheet containing a staple fiber characterized by having an extended means to give 
tension further to the cylindrical Plastic solid into which infeed was put to a circumferencial direction, and a cutting means to cut a 
cylindrical Plastic solid open in the straight-line infeed part of the above. 

[Claim 9] The manufacturing installation of the rubber sheet containing a staple fiber according to claim 8 whose extended means 
is the auxiliary guide of the cone configuration which is made to extend a path for the cylindrical Plastic solid immediately after 
extruding further, and gives tension to a circumferencial direction. 

[Claim 10] The manufacturing installation of the rubber sheet containing a staple fiber according to claim 9 whose infeed means 
is the cutter which presses a cylindrical Plastic solid from a front face, and prepares the straight-line-like infeed section in shaft 
orientations and whose susceptor of this cutter is the auxiliary guide of a cone configuration. 

[Claim 1 1] The manufacturing installation of the rubber sheet containing a staple fiber according to claim 8 or 9 whose extended 
means is gas blasting equipment which gives tension to a circumferencial direction while spraying a compression gas on the 
interior of the cylindrical Plastic solid immediately after extruding. 
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[Claim 12] The manufacturing installation of the rubber sheet containing a staple fiber according to claim 8 to 1 1 arranged so that 
the both ends of the sheet which the guide member cut open may be contacted. 

[Claim 1 3] The inner die which rotates focusing on an axial center is the manufacturing installation of the rubber sheet [ equipped 
with the equipment which cools the interior ] containing a staple fiber according to claim 8 to 12. 

[Claim 1 4] Cone-angle theta which the path of an inner die extends gradually toward a delivery is the manufacturing installation 
of the rubber sheet containing a staple fiber according to claim 8 to 1 3 whose extended ratio B/A which is 30 degrees <= theta< 
90 degrees, and is the ratios of the diameter A of min of an inner die and an overall diameter B is 1 .5-1 2.5. 
[Claim 1 5] The depth of an inner die and an outside die is the manufacturing installation of the rubber sheet [ uniform from root 
Motobe whom the inner die connected with the mandrel to a delivery ] containing a staple fiber according to claim 8 to 14. 
[Claim 16] The manufacturing installation of the rubber sheet containing a staple fiber according to claim 8 to 1 5 which has 
arranged the die section so that a cylindrical Plastic solid may be extruded in the direction which resists gravity. 



[Translation done.] 



2of2 



3/10/05 1:23 PM 



